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(57) (Abstract] 
(Aiml 

To supply polypropylene resin composition having high 
crystallization temperature and greatly improved trans- 
parency. 
IContent] 

The polypropylene resin composition related to the present 
invention comprises polypropylene resin, crystalline 
nucleating agent, and tricarballytic acid-type amide 
compound. The effective crystalline nucleating agent 
involves metal salt of aromatic carboxylic acid, aromatic 
carboxylic acid anhydride, metal salt of aromatic 
phosphoric acid ester, amine salt of aromatic phosphoric 
acid ester, and sorbitol derivatives. The sorbitol derivatives 
are more preferable. 



[0000] 

[Field of invention] 
[Claim 1] 

Polypropylene resin composition which is characterized by 
containing polypropylene resin, crystalline nucleating 
agent, one or more tricarballytic acid-type amide 
compounds represented by the formula (1). 
[Structure 1] 



CHa-CONHR 1 

CH-CONKR* (1) 
CH 3 -CONHR s 



(wherein R\ R 2 , R 3 are the same or different and each 
represents a hydrogen atom, cycloalkyl group, groups 
represented by the formula (2) or the formula (3). But there 
is no possibility that all of R\ R 2 , R 3 are hydrogen atom.) 
[Structure 2] 



R«> a (2) 



(wherein R 4 is alkyl group having 1-3 carbon atoms, a is 1 
to 5.) 

[Structure 3] 



R 5 ) b (3) 



(wherein R 5 is alkvl group having 1-3 carbon atoms, b is 
0-5.) 

[Claim 2] 

The polypropylene resin composition as described in claim 
1 which is one kind or more compounds selected from 
groups of metal salt of aromatic carboxylic acid, aromatic 
carboxylic acid anhydride, metal salt of phosphoric acid 
ester, amine salt of phosphoric acid ester, and sorbitol 
derivatives as a crystalline nucleating agent. 

[Claim 3] 

The polypropylene resin composition as described in claim 
1 or 2 which is compound that the sorbitol derivatives are 
represented by the formula (4). 
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[Structure 4] 



(R»> c 




O-CH 1 

CH -O 



(4) 



O 



C H 



(R 7 ) d 



C H 



-OH 



CHj-0 H 



(wherein R 6 , R 7 are the same or different, and each re- 
presents alkyl group having 1-5 carbon atoms, alkoxy 
group having 1-5 carbon atoms, or halogen group, c, d arc 
the same or different and 0-3.) 

[Claim 4] 

The polypropylene resin composition as described in claim 
1 or 2 in which sorbitol derivative is dibenzylidene sorbitol, 
bis(p-methyl benzylidene) sorbitol, bis(p-ethylbcnzylidene) 
sorbitol, bis(2,4-dimethylbenzylidene) sorbitol, bis(3,4- 
dimethylbenzylidene) sorbitol, bis(3,5-dimethyl- 
benzylidene) sorbitol, bis(p-chlorobenzylidene) sorbitol, 
benzylidene-p-chlorobenzylidene sorbitol, benzylidene- 
alkyl substituted benzylidene sorbitol. 

[ClaimS] 

The polypropylene resin composition as described in one of 
claims 1-4, in which amide compound is tricarballytic acid 
tricyclohexyl amide, tricarballytic acid tris(2-methyl 
cyclohexyl amide), tricarballytic acid tricyclohexane 
methyl amide, and/or tricarballytic acid tris(2.3- 
dimethylcyclohexyl amide). 

[Claim 6) 

The polypropylene resin composition as described in one of 
claims 1-5 in which a 0.001-5 part by weight of each 
crystalline nucleating agent and the amide-type compound 
was added to 100 parts by weight of a polypropylene resin. 

[Detailed description of the invention] 
[0001] 

[Industrial application area] 

The present invention relates to a polypropylene resin 
composition having an improved transparency. 
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[0002] 

[Previous technology] 

Polypropylene-type resin has been applied for a wide 
variety of area as a material of film molding, sheet molding, 
blow molding, injection molding, because of its excellent 
processibility, mechanical property, electrical property. 

[0003] 

Although the resin has excellent properties, it has problems 
that the transparency is not good because of its crystalline 
property which results in spoiling the commodity value in 
the application areas. 

[0004] 

Up to the present, several attempts have been made to 
improve the crystallizabiliiy and/or transparency of 
polypropylene-type resin. 

As the method, for example, it is known to add crystalline 
nucleating agent, such as metal salt of carboxylic acid, 
metal salt or anhydride of aromatic carboxylic acid, metal 
salt or aliphatic higher amin salt of phosphoric acid ester, 
amine salt and metal salt of aliphatic dicarboxylic acid, or 
sorbitol derivative, to polypropylene resin. 

[0005] 

However, these compounds have problems that it is 
insufficient for the effect, further and higher transparency is 
demanded for the crystalline nucleating agent, which shows 
modifier effect on resin. 
Thus, it is demanded for further improvement. 

[0006] 

[Subject to solve by the invention] 

An object of the present invention is to solve the above 
mentioned problems in the crystalline nucleating agent and 
to propose polypropylene resin compositions having 
improved transparency. 

[0007] 

[Method to solve the subject] 

Under the circumstances, the present inventors conducted 
extensive research to solve the above problems, and found 
that improved effect on the transparency can be achieved 
by using together an amide compound having a specific 
structure and known crystalline nucleating agent to a 
polypropylene resin. The present invention has been 
accomplished based on this novel finding. # 



[0008] 

Namely, the propylene resin composition of the present 
invention is characterized by containing crystalline 
nucleating agent, and one kind or more tricarballytic acid- 
type amide compound represented by the formula (1). 

[0009J 
[Structure 5] 



CHj-CONHR 1 

CH - C ONHR 2 (1) 
CH r CONHR J 



(wherein R\ R 2 , R 3 are the same or different and each 
represents an hydrogen atom, cycloalkyl group, groups 
represented by the formula (2) or the formula (3). But there 
is no possibility that all of R\ R 2 » R 3 are hydrogen atom. 

[0010] 
[Structure 6] 



R*) a (2) 



(wherein R* is alkyl group having 1-3 carbon atoms, a is 
0-5. 

[0011] 
[Structure 7] 





-CH, 1 -HR ft )b (3) 



(wherein R 3 is alkyl group having 1-3 carbon atoms, b is 
0-5. 

[0012] 

The amidc-type compound of the formula (1) can be easily 
prepared by subjecting a prescribed tricarballytic acid or its 
anhydride or its ester, and one kind or more monoamine to 
knov^n amidation reactions. 

[0013] 

The amide-type compound related to the present invention 
includes all amide-type compounds including monoamide 
compounds, diamidc compounds, triamide compounds. 
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[0014J 

The monoamine includes cyclohexylamine, 2-meihyl 
cyclohexylamine, 3-methyJ cyclohexylamine, 4-methyl- 
cyclohexylamine, 2,3-dimethyl cyclohexylamine, 2,4-di- 
methyl cyclohexylamine, 2,5-dimethyl cyclohexalamine, 
2,6-dimethyl cyclohexylamine, 3,4-dimethyl cyclo- 
hexylamine, 3,5-dimethyl cyclobexylamin , 3,6-dimethyl 
cyclohexylamine, trimcthyl cyclohexylamine, tetrameihyl 
cyclohexylamine, hexamethyl cyclohexylamine, cyclo- 
hexancmethylamine, methylcyclohexaneniethylamine, di- 
methylcyclohexanemcthylamine, trimethylcyclohexane- 
methylamine. 

[0015] 

The crystalline nucleating agent related to the present 
invention is not restricted as long as there is the compound 
which can lead higher crystallization temperature and/or 
^ transparency of polypropylene resin composites. It includes 

) one or more compounds selected from groups of metal salt 

of aromatic carboxylic acid, aromatic carboxylic acid 
anhydride, metal salt of aromatic phosphoric acid ester, 
amine salt of aromatic phosphoric acid ester, and sorbitol 
derivatives. The sorbitol derivatives are more preferable. 

[0016] 

The metal salt of aromatic carboxylic acid includes sodium 
benzoic acid, sodium p-tert-butylbenzoic acid, hydroxy- 
bis(p-tert-butylbenzoic acid) aluminium (herein after 
briefly referred to as TBBA*). 

[00171 

The aromatic carboxylic acid anhydride includes 
anhydrides of benzoic acid, p-tert-butylbcnzoic acid, 
alkylsubstituted benzoic acid. 

' [001 8 J 

The metal salt of phosphonic acid ester includes 
phosphonic acid bisCp-tert-butylphcny^sodium, phosphonic 
acid 2,2' -methylene bis(4 f 6-di-tert-buiylphcnyl)sodium 
(herein after briefly referred to as 4 PBF')- 

[0019] 

The amine salt of phosphonic acid ester includes amine 
salts of phosphonic acid 2, V -methylene bis(4,6-di-tert- 
burylphenyl) and aliphatic higher amine. 

[0020] 

The sorbitol derivative includes symmetric and asymmetric 
diacctaJ compound represented by the formula (4). 
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[0021] 
[Structure 8] 



( R 6 ) c 




O-CH 



C H 



C H 2 -0 




O - C H 



C H 



O H 



CH:- 



O H 



(wherein R 6 , R 7 are the same or different, and each 
represents alkyl group having 1-5 carbon atoms, alkoxy 
group having 1-5 carbon atoms, or halogen, c, d are the 
same or different and 0-3.) 



The diacetal compound includes diben2ylidene sorbitol 
(herein after briefly referred to as 'DBS'), bis(p- 
methylbenzylidene)sorbitol (herein after briefly referred to 
as 'MDBS*), bis(p-ethylbenzy!idene)sorbitol, bis(2,4-di- 
methylbenzylidene)sorbitol, bis(3 ,4-dimethyIbenzylidene)- 
sorbitol (herein after briefly referred to as *DMBS'), bis- 
(3,5-dimethylbenzylidene)sorbitol, bis(p-chlorobenzyli- 
dene)sorbitol, benzylidene-p-chlorobenzylidene sorbitol, 
benzylidene-alkylsubstituted ben2yledene sorbitols. 



The crystalline nucleating agent related to the present 
invention can be used alone and together more than two as 
long as the effect of the invention would not lose. 



As to the combination of the crystalline nucleating agent 
and amide-type compound, the excellent together-use effect 
includes the combination of sorbitol derivatives and one or 
more amide-type compound selected from groups of 
tricarballytic acid tricyclohexyl amide (herein after referred 
as to 'CHA'), tricarballytic acid tris(2-methylcyclohexyl 
amide) (herein after referred as to 7MCHA'), tricarballytic 
acid tris(tricyclohexane methyl amide) (herein after referred 
as to 'CHMA'), tricarballytic acid tris(2,3-dimethylcyclo- 
hexyl amide) (herein after referred as to 'DCHA'). 

[0025] 

The tricarballytic acid-type amide related to the present 
invention, because it shows the additional effect of trans- 



[0022J 



[0023] 



[0024] 



parency without any adversely affect on th crystallization 
temperature, is considered to act as a significant trans- 
parency modifier on the polypropylene resin composites. 

[0026] 

The polypropylene-type resin for use in the present 
invention is a polymer predominantly comprising 
propylene. Examples thereof include a propylene 
homopolymer, a random or blockcopolymer comprising 
propylene and other a-olefins (for example, ethylene, 
butene-1, pentene-1, 4-methylpentcne-l, hexene-1 and like) 
and vinyl acetate, or a blend polymer comprising the above- 
mentioned polypropylene-type resin and a small proportion 
of a thermoplastic resin (for example, high density 
polyethylene, polybutene, poly-4-methylpentene and like). 
Especially, crystalline nucleating agent and the amide 
compounds related to the present invention show 
significant effect of the together-usc on the propylene 
homopolymer, propylene-ethylene random copolymer 
resin. 

100273 

The catalyst which can be used for the production of such 
polymers includes not only Ziegler-Narta catalyst which is 
commonly employed but also a combination catalyst, such 
as one wherein a transition metal compound (e.g. titanium 
halides such as titanium trichloride, titanium tetrachloride, 
etc.) supported on a support composed mainly of 
magnesium halide, such as magnesium chloride, is 
combined with an alkylaluminium compound (e.g. 
triethylaluminium, diethylaluminium chloride, etc.). 

[0028] 

The melt flow rate (hereinafter referred to briefly as 
"MFR"; measured in accordance with JIS K 6758-1981) of 
the polypropylene resin component can be appropriately 
selected according to the molding method to be employed, 
and is generally about 0.1 to 200 g/10 min. and preferably 
about 0.5 to 100 g/10 min. 

[0029] 

The amount of the crystalline nucleating agents for use in 
the present invention can be appropriately selected without 
restricting as long as there is the prescribed effect, and 
generally is about 0.001 to 5, preferably about 0.01 to 2 part 
by weight, relative to 100 parts by weight of the 
polypropylene-type resin. 
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[0030] 

The amount of the amide-type compounds for use in the 
present invention can be appropriately selected without 
restricting as long as there is the prescribed effect, and 
generally is about 0.001 to 5, preferably about 0.01 to 2 part 
by weight, relative to 100 parts by weight of the poly- 
propylene-typc resin. 

[0031 J 

If the proportion of the amide-type compound is less than 
0.001 part by weight, the prescribed effect of improved 
transparency would not be obtained, while the use of the 
amide-typf compound in excess of 5 parts by weight is not 
rewarded with a commensurate effect. The both cases are 
unpractical and uneconomical, thus are not preferred. 

[0032] 

To the polypropylene resin composition of the present 
invention, the known modifiers for polypropylene can be 
added in the range which does not adversely affect the 
effects of the invention, depending on the purpose of use 
and its application. 

[0033] 

The polypropylene resin modifier include the additives 
described in "Additives Handbook of Positive List" 
(October, 1990) t edited by Sanitary Society for polyolefins. 
It includes stabilizers (metal compounds, epoxy 
compounds, nitrogen compounds, phorphine compounds, 
sulfur compounds), ultraviolet absorbers (benzophenone 
compounds, benzotriazole compounds or the like), 
antioxidants (phenol compounds, phosphorus compounds, 
sulfur compounds), surfactants, lubricants (aliphatic 
hydrocarbons such as liquid paraffin and wax, higher 
aliphatic acids having 8 to 22 carbon atoms, metal (Al, Ca, 
Mg and Zn) salts of higher aliphatic acids having 8 to 22 
carbon atoms, aliphatic acid having 8-22 carbon atoms, 
aliphatic alcohols having 8-22 carbon atoms, polyglycol 
esters composed of higher (4-22 carbon atoms) aliphatic 
acids and aliphatic primary (4-18 carbon atoms) alcohols, 
higher aliphatic (8-22 carbon atoms) amides, silicone oil, 
Rodin derivatives), fillers (talc, hydrotalcite, mica, zeolite, 
pcarlitc, silicate clay, calcium carbonate, glass fibers, and 
the like), foaming agent, foaming auxiliaries, polymer 
additives, plasticizers (dialkyl phthalates, dialkyl 
hexahydrophthalate). crosslinking agents, crosslinking 
promoters, antistatic agents, flame ietardanis. dispcrsants, 
organic-inorganic pigments, processing aids, and other 
nucleating agent 
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[0034] 

The polypropylene resin composition thus obtained is 
excellent in processing, heat resistance, toughness, 
mechanical property, such as anti-impact property, and 
transparency. 

[0035] 

The polypropylene resin composition of the present 
invention is prepared by mixing the prescribed components 
in a conventionally known mixer (Henschel mixer, ribbon 
blender, or the like) and melting and kneading the mixture 
with a single- or twin-screw extruder or the like. The 
obtained resin composition can be advantageously used as a 
resin material for films, sheets, small bottle, syringe, 
ordinary utensils, automotive parts, containers, pans for 
electrical appliances, nonwoven fabrics and the like, and is 
molded by a method suitable for the intended product, such 
as injection molding, extrusion molding, blow molding, or 
the like. 

[0036] 
[Examples] 

The following examples and comparative examples 
illustrate the present invention in further detail. The 
crystallization temperature and the haze were measured in 
the following manners. 

[0037] 

Preparation of resin composition. 

To 100 parts by weight of prescribed polypropylene resin 
was added prescribed amounts of crystalline nucleating 
agent and amide compound. The mixture was milled in a 
Henschel mixer and kneaded in a 20 mm-diameter single 
screw extruder to obtain pelleis. 

[0038] 

Measurement of crystallization temperature. 
The pellets obtained by the above-mentioned procedure 
were injection-molded, giving a 0.5 mm-thick testing piece. 
The crystallization temperature of the testing piece was 
measured in accordance with JIS K 7121. 

[0039] 

Measurement of haze. 

The pellets obtained were injection-molded, giving a 1 mm- 
thick testing piece. 

The haze of the testing piece was measured in accordance 
with JISK 6714. 
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[0040] 

Examples 1 - 10 

Prescribed amounts of crystalline nucleating agent and 
amide compound shown in table 1 were added to 100 parts 
by weight of propylene-ethylene random copolymer 
powder (MFR = 14 g/10 min). The crystallization 
temperature and the haze of the resin composition prepared 
were measured, the results of which are shown in table 1. 

[0041] 

Comparative Examples 1-7 

The resin composites were made by the same process as in 
example 1 with Lhe exception of no adding of the amide 
compound. The crystallization temperature and the haze 
were measured and shown in table 1. 

[0042] 

Examples 11-18 

Prescribed amounts of crystalline nucleating agent and the 
amide compound shown in table 2 were added to 100 parts 
by weight of a propylene homopolymer powder (MFR*= 14 
g/10 min). The crystallization temperature and the haze of 
the resin prepared were measured and shown in table 2. 

[0043 | 

Comparative Examples 8-12 

The resin composites were made by the same process as in 
example 11 with the exception of no adding of the amide 
compound. The crystallization temperature and the haze 
were measured and shown in table 2. 

{0044] 

lEffect of invention] 

The together-using of the crystalline nucleating agent and 
the amide compound related to the invention can produce a 
polypropylene resin composition, which has high 
crystallization temperature and greatly improved 
transparency. 
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